Regulation of Osteoblast Migration Involving Receptor Activator of Nuclear Factor-kappa B (RANK) Signaling.
Bone remodeling requires osteoclast activation, resorption, and reversal, prior to osteoblast migration into the bone pit. The Receptor Activator of NF-κB (RANK) signaling pathway plays an important role in bone remodeling. Two components of the RANK signaling pathway, RANK Ligand (RANKL) and the decoy receptor Osteoprotegerin (OPG), are expressed predominantly on the surface of osteoblasts, while RANK is principally expressed on the surface of osteoclasts. However, RANK has also been reported to be expressed on the surface of osteoblasts and osteosarcoma tumor cells. Treatment with soluble RANKL (sRANKL) of both normal osteoblasts and osteosarcoma tumor cells activated phosphorylation of ERK, p38(MAPK) , Akt, and p65(NF-κB). However, modified Boyden chamber assays and wound repair assays showed differential response to sRANKL-induced chemotactic migration in normal osteoblasts and osteosarcoma tumor cells. In contrast to previously published results, both normal osteoblasts and osteosarcoma tumor cells responded to sRANKL-induced chemotactic migration but the normal osteoblasts did so only in the presence of an ERK pathway inhibitor. For both normal and tumor cells, the chemotactic response could be blocked by inhibiting the PI3K/Akt or p65(NF-κB) pathway. Response to sRANKL in normal and tumor cells suggests a role for RANK/ERK-mediated signaling in normal osteoblasts chemotactic migration during bone remodeling that is altered or lost during osteosarcoma tumorigenesis.